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COMPLETE SPECIHCATION 

Improvements in or relating to Flux Coated Low Hydrogen 
Welding Electrodes 



We;, En<h,ish ElectrioArc Welding 
Company Limited, (fonnerly Arc Mam^ac- 
tuidng Company Limted)) a British Company^ 
of Aotaac Warics, NitshiH, Glasgow, S.W.3. 

5 and Edwabd Roberts, a British Subject of 
IBkigiiish Hectric-Arc Welding Company 
Limited, Aciaic Wotlcs, NksMl, Glasgow, 
S.W3. do haxby dedare the invention, for 
wbicfh we piiay that a paiteot may be granted 

10 to US, and 4? mediod by wlsicli it is to be 
p erformed, to be paxticukdy described in 
and by the following statement: — 

The picesent inveairion is for impiovenKnls 
an or relating to flux coated low hydrogen 

15 welding electrodes. T^ie surface of a welding 
electrode is normalily covered with a flnx 
material in order to provide pnotection from 
atmospheric contamination and to piroduce 
slag which inhibits the foimatioiix of oxide 

20 on the wdd. 

Typical of the materials used in the coat- 
ing of low hydrogen electrodes are limestone, 
fluorspar, ferro-manganese, iron powder, 
nitMe, arcon md days, togedier with a bind- 

25 ing agent. Electrodes so coated may be em- 
ployed in the wdding of mild sted, high ten- 
sile sted, chrome mdybdenum steels, high 
alloy steds and austenitic steels. 
It has long been a 'problem to produce a 

30 basic coated deotrode which as a low hydro- 
gen content and whddb will aibsorb water only 
at a slow rate and to a small exteat. Such 
moisture rKistance would ensure greats: free- 
dom from the wdding effects which are 

35 assodated with water present in the dectrcde 
ccatittg. 

Hie water cantent of an dectrode coating 
is the soucoe of the hydrogen amparted* during 



the wdding pcocras to the weld metal and to 
adjust zones of the parenit metd. If this 40 
hydrogen concentratton ds high, then the weld 
and/or i3ie pu«t meitd may devdop cracks. 
It !luts been loond lihai: ihe nnflirimnTn p^nnis- 
dble moismne in the coating is 0.2% by 
wdgfat cf coating of die wdd is to be 45 
free lEram ccsxiks. The waiier in (the dectrode 
ooadng is nonnailly present as watsr of cry- 
stalli^doD, or is in oombinarion* with the 
flux wsncsats, or as taken up by hygroscopic 
materials cmtedned in the coating. Ceradit 50 
niiat^fl'Tja are unsuitable for use in the coat- 
ings whidi axe to be appHi&l to low hydrogen 
wdding dectpod^ on aooount of line water 
of cry^aillization which ihey contam. e.g. ndou 
Odier materials, suds as aSaJi metal otigamc '.55 
pressing agents, for example ailkali metal 
alginates, sikfh as sodium alginate, or sodium 
carboxymethylcdiulose wMdi are used to 
facMitate mamifaotiire, may however, rfter 
heat treatmeoft at baJdng tempeaatures nor- 60 
mally assodated wilh basic coated dectrodes, 
produce very hygroscopic materials. It is fre- 
quently necessary to balte the coating at rela- 
tivdy hig^ temperatures in order to remove 
the hydrocarbons and water contained in the 65 
binders and prKsing agents. This tem^pera- 
ture may be as hi^ as 500°C- Although in 
practice temperature within the range 350** 
C to 450°C. are more commonly employed. . 

According to the present invention, there 70 
is provided a method of prepaiing a mois- 
ture resistant coated low hydrogen wdding 
dectrode, which method' comprises apjjlying 
to ihe siufaoe of the deotrode, a moisture 
lesistant basic flux and subsequently subject- 75 
ing the coated dectrode to heat tr^tment at 
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a temperature withia the range SZCC. to 
STD^Cy whereht there is incorporated in the 
moisture resistant basic flux 10% to 25% by 
weight on the wdg^t of the flux of an alkali 
5 mecal Siifica<te sohition binder having an alkali 
metal silicate content of from 35% to 45% 
by weight of the weight of the solution and 
. a molacolar xatio of silica to alkali metal 
(ndde in the alkali metal silicate within the 
10 range 2S:l <to 3.9:1. 

It has been found that the moisture ab- 
sorption resistance of the coating is improved 
by ensuring that the flux is substantially free 
fiom hygroscopic materials^ such as residues 
15 of h^t treated alkali metal organic 
pressing agents and other alkali metal com- 
pounds and mataials which are hygroscopic, 
for exan^le, alginates, potassium carbonates, 
sodium carbcmate, potassium oxide;, sodium 
20 oxide, and cdcmm oxide. 

The binder noay comprise sodium silicate 
or potassmm dlicate aqueous solution whidi 
may be used as sodium plicate or potassium 
silicate in the first instance;, or may be a 
25 mixture of the two. 

The lower temperature limit for the heat 
treatment is 520°C. and the maximum is 
620°C., since above this temperature there 
is a loss of coaling adhesion and a softening 
30 of the smailler diameter core wires. 

It will be appreciated that die exact nature 
of the coating composition wiU depend on 
•the material being welded. For instance, a 
flux suitable for an electrode to be used in 
,35 the welding of mild steel would have the 
following composition: — 

Parts by 
weight 

Lim^tone 15 to 45 

40 Flunr^ar C to 3C 

Rutile 40 to C 

*FecEo-manganese 10 to 2 

*FerroHalicon 10 to 0 

»F/»Tirrv. titaTiwm 0 to 10 

45 fcrai powder 50 to 0 

ZSioon 25 to 0 

Clay 0 to 6 

Oiganic Pres^g i^ent 4 to € 

(to give a total of 100 parts by wei^t) 

50 *These fOTO-alloys may be z^laced in 
whole or part by ferro-manganese, silico 
manganese or oilier deoxidising agents. These 
Gonsthuents are thoroughly mixed. To IC3 
parts by weight of this powder, 10 to 25 

55 parts by weight of aikali liquid binder are 
added in acc^ance with ±e invention and 
mixed to form a paste with which the elec- 
trode is then crated. 
In a similar maxmor, a flux suitable for an 

60 decttode to be used on the welding of low 
alloy high tendle oeep resisting steel or 
for the hard fadng of sted.^ would have the 
fbliowing composition in parts by u'dght: — 



Parts 




25 to 37 


65 


12 to 18 




0 CO 38 




0 to 50 




5 to 7 




2 to 15 


70 


0 to 13 




0 to 10 




0 to 35 




Oto 25 




0 to 4 


75 


3to 8 




0 to 2 





Limestone 
Fluorspar 
Rutile 

*Ferro-manganese 
*Feno-alicon 
'*'Ferro-titamum 

Fem>-molybdenum 

Nictel 

Chromium metal 
Ferro-cfaromium 
Ferro-boron 
Qay 

Organic pressing Agent 
(to give a total of 100 parts by wdght) 

♦These ferro-alloys may be replaced in 
whole or in part by ferro-manganese, silico- 80 
manganese, or other deoxidising agents. 

The quantity of alkali metal silicate solu- 
tion binder required is from 10 to 25 parts 
by weight of binder to 100 parts of the above 
constituents. The resulting composition is 85 
mixed to form a paste and the electrode sur- 
face then coated as before. 

For the welding of austenitic seed, a typical 
flux composition wouM be in pans by 
wdght:— Parts 90 

Lhnestone 16 to 30 

Fluorspar 6 to 22 

Ferro-niobium 0 to 8 

Ferro-diromium 0 to 17 

Chromium Metal 0 to 12 95 

Fecro-molybdenum 1 to 12 

Fdspar 0 to 11 

Rutile 0 CO 40 

Nickd D to 5 

*Ferro-man§anese 1 to 15 100 

*Ferro-titanium 0 to 8 

Clay 4 to 6 

Organic pressing agent 0 to 2 

(to give a total of 100 parts by weight) 

♦These ferro-alloys may be replaced in 105 
whole or in part by ferro-manganese, silico- 
manganese or other deoxidising agents. 

The quantity of alkali liquid binder re- 
quired is widiin the range 10 to 25 parts 
by wd^t to 100 parts of the above con- 110 
stituents. 

Following is a description by way of ex- 
ample only of methods of carrying ±e in- 
vention into effect 

Example I 115 
A flux composition suitable for coating an 
dectrode to be employed m the welding of 
mild steel was prepared from tiie following 
constituents: — Parts by 

,wdght 120 
Limestone 30 
Fluorspar 26 
RutSe 7 
Ferro-manganese 6 
Feiro-sflicoa 6 125 

Iron powder 16 
aay 6 
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The a^ikaJi metai siHcate solulioia hmder 
contahm^ item 35% 1» 45% by iveight of 
sodium aad/or potassium sMcates and hav- 
dng a moilecuJar xatio of ^ca to aUkali metal 

5 oxide of 3.3 Co 1.0 was addied to the flmdng 
composition in a: proportion of 22 iparts by 
woighit of soludoDi to 100 parts by weight of 
the composition. The whole was thoroughly 
mixed and coated on to ihe electrode which 

10 was then heat treated ait a temperature of 
520X. 

The welding electrode coatied with the com- 
position described: above was moisture resist- 
anit and was suitable far the welding of mild 



ExAMPLB n 
A fluxiii^ composition suitable for the 
coatii^ of an electrode to be used dn the 
weHing of iow alloy high tensile creep resist- 
20 ing st«i was prepared hawng the f oHowmg 
oompoation : — 

Parts by 

T wdghit 
Limesione 33 
25 Huoispar 15 
Rutile 3g 
Fetro^man^mese 4 
Ferro-siMcon 5 
Ferro**lii;taninm 4 
30 Ferro-molybdenum 2 
Chromaum metsd 2 
Clay 4 
Organic pressing agent 1 
24 part by weight of an allali metal sili- 
35 cate solution binder were added- to 100 parts 
ot the .powder. The alkali metal silicate solu- 
dua biii(ier contained between 35 and 45% 
by weight of silicate; the molecular ratio of 
silica to alkali metal oxide was 2S: 1. 
40 The composition was thoroughly mixed to 
form a paste and was subsequentiy coated on 
to the surface of the electrode. Tbs coated 
electrode was thai heat treated at a tenipera- 
ture of about 550*C. 
45 This moisture resistant electrode was ad- 
nnrably suited for the weldk^ of creep xesist- 
dug sted. 

Example HI 
A fhmng composition was made up hav- 
50 ii^^ die foiowing compo^tion ixt pasrts by 
weigjit:— 

JLomsmne Ig 
Fluopspaar 7 
55 Ferro-naobium 5 
Ferro-dhromium H 
Fezro-mdlybdeaum n 
Rudile 35 
Mdcd 2 
60 FecnMDfmganese 9 
Qay 5 
IS parts by weagjit of axk allcaH metal sili- 
cate soliidaQ binder were added to 100 parts 
by wd^t of tie composition. The alkali 
65 flffiial alicate sdution bmder contained be- 



tween 35 % and 45% of sodium and/or potas- 
mma silicates and ibs molecular ratio of 
silica to dkali metal oxide was 3.0. The fiux 
compoation and* binder were thoroughly 
mixed: and coated on to the electrode which 70 
was then heat treated at a temperature of 
520°C. The coaited dectrode was moisture 
lesistant and was suitable for the wdding of 
auscestiidc sGeeL 

Example IV 75 
A flux coating for a wdding dectrode was 
prepared from a fluxing compositioai cozitaln- 
ing ihe following ingredients: — 

Parts by 
wdght 80 
Limestone 30 
Fluotapar 20 
FerFo>-mangan!CT 4 
Ferro-ailic^ 5 
Irott powder 23 95 

Rutile 20 
day 5 
To the above comp(^tion was added an 
aifcaK fflg^ silicate binder soluitioai amapiis- 
iso^ a; mixture of solutions of sodium silicate 90 
and i^ytassium silicate of the followmg coot- 
poskions (based on die above described flux- 
mg composition): — 

Parts by 
wdght 95 
Sodium, silicate sohition 7^ 
Potassium silicate solutioa 15 

The sduticos of sodium sflfrffrg^ ^Qfi potas- 
smnb silicate each coasamed betweea 35% 
and 45% of sodium and potasshmi «iijcfttps» 100 
lespedivdyj and die miaLecnilaar xado of 
silica: to ailikali metal <mde m sohiixon 
was about 3 : 1. 

The flux conqjo^on and binder were 
thotou^y anixed parxor to crating on die 105 
dectrode. Tbc coated ekctinde was then 
heat treated at a temperatote of 520^0. 

The raice of absorpctoa moisture of diis 
coated dectiode tmdo: condMons of high rda- 
live humidity is shown as curve A m die 110 
graph acconqjanymg the provisionai spedfi- 
catioaiL Oni the same graph is xepr^ented by 
carves BiQ and D a range of mdsture ab- 
soiptioo rat» noscanaifly found widi basic 
coated low hydrogen dectrode. 

As can bo smi> dje moisture resistant 
eSectrode tested under conditions of relativdy 
high idative humidity, absorbs moisture at a 
rate oonaderably slower than the hest of the 
canveationai types. Funhermor^ die mois- 120 
tucre level of die dectrode coated in accord- 
ance with the pTKent invention remains bdow 
the permissible 0.2% maximum levd for a 
much longer period. 



WHAT WE CLAIM IS:— 

1. A mediod of preparing a moisture resist- 
ant coated low hydrogen wdding dectrode, 
which method comprises applying to the sur- 
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face of the deotrode a moisture resistant basic 
iusy and subsequently subjecting the coated 
electrode to beat trKitmeat at a tempera- 
ture mthin the rsaigc 520°C to 62G''C. 

5 'wberemt there is incorporated in the moirture 
resistant baac flux 1G% to 25% by weight 
ott the wd^t of the flux of an alkali metal 
silicate solution: binder having an alkali metal 
silicate content of foom 35% to 45% by 

10 weight of the weight of the sohition and a 
molecular ratio of ^ca to alkali metal oddc 
in the alkali metal silicate within the range 
2.9:1 to 3.9:1. 

2. A method as daimed in daim 1 where- 
15 in the aiHcaH metal dEcate is sodium silicate 

or potassium alicate. 

3. A method as daimed in claim 1 where- 
in nhe binder comprises a mixture of sodiimi 
silicate and potassimn sMicate. 

20 4. A method as claimed in any preced- 
ing daim wherdn the flux is substantially 
free from hygroscopic materials. 

5. A method as daimed in any prrcedmg 
daim whetdn the flux has the foQoimg 

25 compo^tioa: — 

Parts by 
wd^t 

Umcstone 15 to 45 

FliKirspar 0 to SO- 

SO Rutile 40 to 0 

Ferro-manganese 10 to 2 

Ferro-silicott 10 to 0 

FerrcHitanium 0 to 10 

Ieot. powder 50 to 0 

35 ZiicoDtt 25 to 0 

Qay 0 to 6 

Organic Pressing Agent 4 to 0 

givii^ a total of lOO parts by wdght, and 10 
to 25 parts by vrei^t of alkali metal sili- 
40 cate solution: brnder. 

6. A method as daimed in any one 
daims 1 to 4 wherein die flux has the com- 
positdon in parts by weight: ^ 

45 Limestone 25 to 37 

Huorspar 12 to 18 

Ruiile 0 to 38 

0 to 50 



Ferro-silicon 
FerrcHitamum 
Feiro-molybdenum 
Nickel 

Chromium metal 
Ferro-chromium 
Ferro-boron 
Clay 

Organic pressing Agent 



5 to 7 

2 to 15 50 
0 to 13 

0 to 10 

0 to 35 

0 to 25 

0 to 4 55 

3 to 8 
0 to 2 



giving a total of ICO parts by weight and 
10 to 25 parts by weight of alkali metal Pli- 
cate solution binder. ^ 60 

7. A method as claimed in any one of 
daims 1 to 4 wherein the flux has the com- 
position in parts by wdght: 

Parts 

Limestone 16 to 30 65 

Fluorspar 6 to 22 

Ferro-niobium 0 to 8 

Ferro-diromium 0 to 17 

Chromium Metal 0 to 12 

Ferro-molybdcnum 1 to 12 70 

Fdspar 0 to 11 

Rutile 0 to 40 

Nickd 0 to 5 

Ferro-manganese 1 to 19 

Feno-titanium 0 to 8 75 

Clay 4 to 6 

Organic pressing agent 0 to 2 

giving a total of 100 parts by wdght of 10 
to 25 parts by weight of a alkali metal sili- 
cate solution binder. 80 

8. A method as daimed an any one of 
daims 5, 6, and 7 wherein any one or more 
of the ferro-alloys are replaced in whoIcL or ^ 
part by ferro-manganese, silico-manganese 

or other deoxidising agents. 85 

9. A method as claimed in claim 1 sub- 
stantially as hereinbefore described with 
reference to any one of the specific Examples. 

10. A moisture resistant coated low hyxiro- 
gen welding dectrode when prepared by the 90 
method daimed in any preceding daim. 
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